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(57) ABSTRACT 

The invention provides condensed polycyclic ^-conjugated 
organic materials and manufacturing methods for the mate- 
rials. A metal reducing agent is reacted with a straight-chain, 

. triple bond-containing hydrocarbon (aryl acetylene com- 
pound, phenyl acetylene compound), the hydrocarbon being 
a benzene ring with an organic silicon as a substituent, so as 
to allow an mtramolecular reductive cyclization reaction to 
proceed between the silicon and the triple-bond carbon. The 
reaction produces condensed polycyclic n-conjugated 

• organic materials of the invention. The invention provides 
light-emitting materials applicable for organic electrolumi- 
nescent devices, condensed polycyclic Jt -conjugated organic 
materials applicable for charge transport materials, their 
intermediate products, and a manufacture method for con- 
densed polycyclic jc-conjugated organic materials. 
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C57) [#lffjt;£<7>f£B] 

1 

R 




(1) 



10 



K (l) «K R\ fcjtfRMi, ^ft-PJtSfcfcfc, t;v+;wS, r;vn^-> 

£, T^JV^S. T»J-;^ f T';-;V^^ft, TU-^T^^r 

jV7;v*-;bS, 7 5 71, v'JjvS, /u**^*, lffi^^S, 7^fkT^* 



20 



(2) 
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) 



Kb 2] 




(2) 



R R' 



&mmmnm9tM%mm*. tu<d& (3) 

[<k3] 




(3) 



[it (3) R\ Jsi^R'fi, Zti^M&iL^, frmW.J; T)\/*)\sM, T frails 
7V-;v7;v3^->i, r y -^tji^jv?-^, 7'J-^7^-;v$, 7'J- 

ji/7jv^^I, ry-jv^^, T'J -;wT;i^;vf-^, 7'J-;v7J^-^i, ru 

^~)i<g:^^*)\/hffismm^*^&wm&z^L, nit 1 - A<DW.*thi k 

tM^*^«W^-{i. TI£5t (4) 



(3) 
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[it A] 




(4) 



[xt (4) <+\ R\ teXVRUi, t(c*^, t;v^;i^, t;V3*v 

^, TJI^JI^*^, T'J-Jl'X, 7'J TU-^^S, 7V-;V7i^ 

. 'f^S, **-9-!/'jy>W3fe, r^TW^I, 7^3^V7M^S, 



) 



Kb 5] 




(5) 



R 



) 



(4) 



JP 4408416 B2 2010.2.3 



6] 




(6) 



^ ( 7 ) , ( 8 ) , ( 9 ) , (10). (11) , *itf(12) 

Mb 7] 

Ar^ (7) 



f A^ (8) 

-(-Ar 2 X 1 ^ Ar* O) 

Ar 5 x 2 (10) 



■Ar 1 



(11) 



(12) 



[it ( 7 ) ~ (12) A r \ Ar\ Ar\ A r \ A r 5 > j3 J: XfA r 6 (2\ 

, X\ X\ X\ X\ ioct^X 5 ^, ftlftlftiC, -CR 4 = CR ! -,-C = C-, 
— N (R 6 ) -,-B (R 7 ) -,ttzit- (S i R 8 R 9 ) q - U R A &£TfR s l*. Z 

tL^tafi&n, TkltJiHS t;i^;i^, 7'J-;vl, lffi^Siii*, 
S^iv-ry^^u r\ R\ r\ ^r 9 (i> *ft-e*i48i:fcfc, r;v 

tfqtt, ^-*L-p*Utta:n, i~i2«^t] d*f>4r*»^t>»R$*t*^ft< t <b 

[ifS8] 

. TfBit (13) 



(5) 
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[-ft 8] 




(13) 



K (13) R\ ^JrcfRMi, Zti^fiftiiLt,-, imw.l-, T)^)v&, t)p?* 

i ji v r jv^ ] r £ $ n&tt&®-?$> & 0 

^IMSBI®>r*«qir**t3H-<^*+M#»i, ties* (1 4) 
Kb 9] 

1 




(14) 



4r^S, 7'J-JV7JV3^yI, T'J ->l>T/Mr>l'?-*3£, 7'J-^7^^i, 7'J 



(6) 
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[m$tm 1 0 ] 

&mmmnmmmmm<D&$L*mm±, tsess (15) 

[<k 1 0 ] 




(15) 



m (1 5) Y\ Jsi^YMi, ^a^ta^n, tK»^-, ^nyvjg^, t;v=j 

T)v*)v&, ttzte^uYyW^Z^Ls R J (i> Tk^JiuS t^^tjvS, t;v^;^* 
7 , J-;v7;i/+-;vS j ? > , t;v^^^^, 7'J-^^yi, T'J -;vtjV3^v 

[M** 1 1 ] 
(1) 



w (1) r\ ^.tafR 1 ^, ^M^msLK.. imn*, r^^^m, t^=^v 

£, TU-^S, T'J-^^VS, T'J-^f-*3l, 7V-^7M 

T 'J -JV7^^-JVS^, 7^3^yl, T 'J -;V5§-4^3I, 7'J-;V7^3^yl, T 



1 1 ] 



R 



2 




n 



(1) 
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, mti0~5 0<7>fit£i: *K n 12 0 - 4 O-IIS* £ *] KT^S *L4-ffc-64fc*#* 
1 2 ] 

[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 

Uft»U GMBt. $k%3b&<D&* **v>ti«ffif fMttft* J: - 

[0 0 0 5] 

JR*L*^&»-r**v^M*tL, ^^te^f-l' L-fc, T!B<7)5,10— v £ K 
n>f yrV [2,l-a]-r ^r^f^ M-Cb 1 HaSv^siai^JE^SrlUI-C^iit^t) 
tLTv>* (J. Saltiel, A. Marinari, D. W. L. Chang, 3. C. Mitchener, and E. D. Me 
gan'ty, 3. Am. Chem. Soc. , Vol.101, pp2982 (1979X J. Saltiel, 0. C. Zafin'ou, E 
. D. Megarity, and A. A. Lamola, J. Am. Chen. Soc., Vol.90, pp4759 (1968)) 0 
[0 0 0 6] 
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5 , 1 0-i> t K P -<> tV [ 2,1 -a] -f > =fls 





Me Me 



[0 0 0 7] 



CLtUi, n^>^ y x > t$ S y 7 y ^ n ^ y ^ x > (yn-jv 

L"Cffi<e>T^v'»#14*^i-£ CI b h ^ (M. Uchida, T. Izunizawa, 
T. Nakano, S. Yamaguchi, K. Tamao, K. Furukawa, Qiem. Mater., Vol.13, pp268 C20 
OD) o 



Z<DXo mt&l&lk LT{i> 5,5,10,10-x h 9^f-;V-5,10-vv9-5,10-->^ F 
nxfvfyp.l-al/fvr/^ (I) fcjjWfrftfc J: vm^ftS^ 

<btLTV^-S> (M. Serby, S. Ijadi— Maghsoodi , and T. 3. Barton, XXXIIIth Symposiun 
on Organosilicon Chemistry, Abstract No. PA— 35, April 6—8, 2000, Saginaw, Mich 
igan, USA) 0 

(I) 
[0 0 10] 
Mb 2] 



[0 0 0 8] 



[0 0 0 9] 




Me Me 



Argon flow ^ 
28% Me Me 




[0011] 
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[0 0 12] 
[0 0 13] 

*°<j*^ix>&#^¥£j^*^i o 3 ~i o 8 T-&&£<t£#mt«;S5HMt^£ 

[0 0 14] 
[0 0 15] 

Mb 3] 




(1) 



[0 0 16] 

K (l) R\ fcJtfRMi, ^-^natftM, O&Wfr, r;v^;w*, r;v3^-> 
X, 7^*^*31, 7';-;p3£, 7 1 J-^f-*3£, 7'J-;v7JV^ 

jvJS, 7V -;v7;v-3 4r->^, 7 'J -ji/T^^Jvf^S, 7 T J 7'J- 

Sfctt^n^jg^fc^U RMi> tK^T-, 7^^r;wS, 7Jt^;v-5^B, 7 

'J-;V7J^^I, T'J -JVf-:*^, 7 'J -^7^^^^$, 7'J-^7^y-;vi, 
7>; -A'T/l'* — ^36*. 7^n^->^, T'J -JV^vft, 7'J-;V7^3^yI, 7 

, mfil ~5 0 »K nf40~4<7>fit KXUZtlhlt&m*^-f%> Zk* 

[0 0 17] 

[0 0 18] 

£33, rmti 1 ~ 5 0<Dm&k 19 J fi, mrt s l 5 0 $ -C<D&&<DffltlfrKlB£fc21t 



(10) 
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[0 0 19] 



[3P^t*IS1-&£#O«&<0Bl] 
[0 0 2 0] 

[0 0 2 1 ] 

(II) 
[0 0 2 2] 

Mb 4] 






Y 7 = Br, I 



1) base 

2) R 1 R 2 SiYV 



(16) 




12 1 

iR R Y 



,SiR R Y 



12 2 

SiR R Y 




12 1 

SiR R Y 



(15) 



[0 0 2 3] 

*i&o ±15^11^^^^ (i, =m^^2J^±^r-r^^ 1 J^y^ (polyynes) -e&o 
[0 0 2 4] 

(ii) KT^i-=}:9K, (i 6) x-TTsZti&wM*, m%k&mi&&zm^tz^vy 
y-t ? Jv&mfrj&KJ: V) p{ ^MtUft, R l R 2 S i y 8 Y 9 <7y-A£5S;-egs;}^&;!lr 
^-f int**niti:i 19, 5t (15) T^?tL^ik^t/^^fi£-rsr t^*T^ 

[0 0 2 5] 

i©^, ffl^&3i^£Jl*&K <t L"Oi> n-B uLi, s-B u L i > t-B uLiit' 



(11) 
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&t^^v^*->^At^rt^ffl-C#&o Z.<Di-£>, tert-BuL i (t-BuL i) 
[0 0 2 6] 

^, ^nrvJS^, T^3^->3£, T)V*)V**&, 7'J-W^y|, TV-;i"f-*3£ 
, v;^36, Sftv"JA-&, **>-;v£, *>^;vS-e&& 0 

[0 0 2 7] 

5t (15) fc£</>t\ Y\ Y'tLTte, ^JR^ifcttT/ua^r^d^Hp^fflT?* 
So Y\ Y^^=fc < t T^SJi^ MCfflV^fit^WR 1 

R ! S i Y'Y'iLTit R 1 R 2 S i H 2 , R 1 R 2 S i H C 1 4 fc^ttJflT?* *<, Y 1 , Y 2 
*«TJV3^rV3£-C**4&^, ^J&KfflV^^a^WftfsS^R'R 2 S i Y 8 Y 9 i: LTfi> R 
*R 2 S i (OR) 2 , SfcJi^R'S i C 1 (NR,) R 
'R : SiCl (NRj) fc-.l.EJE&3*fclk ^Jl-fr-fH, ^SfMb7^--?A^ 

[0 0 2 8] 

m^T, mm^^micmmtKB^^r ^ tie^r^ (hi) uat-^ggiWi- 

4.^(15) T^$*L&<b^*^JR«5BWtRJB$**citn«t V), 5^l*l»7cfl<jSR 

<kEis*«atff u ^ (i) -eTjkzti&mk&i&yoTbmhti&o 

[0 0 2 9] 

(in) 

[0 0 3 0] 




1 2 1 

iR R Y 




1 2 2 

SiR R Y 



2 2 

SiR R Y 




1 2 1 

SiR R Y 



m 



reductant 




(1) 



[0 0 3 1 ] 
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K, V ^ A (4,4' — >? — tert— -ff- JVt*7x-'J K), >; A [8- (N,N- v?p< f;i/7 ^ 

th'J7Ae7x^'J F, ^ h y >>AC4,4'-v?-tert-rf L ;Hf 7i-'J K), ^ h 'J 9 
A[8-(N,N-->^^;WT^y)^7^V^K], t f 'J 7 ^ /W-VC T > * ~ T , ^V 1 ?^ 

[0 0 3 2] 

[0 0 3 3] 

Rt&a; (IV) 
[0 0 3 4] 

Mb 6] 




50 
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[0 0 3 5] 

>fcn> & (14) ? w^mftc^ftKoviT, ±ieos:js^: (iv) n*o* 
^ra-r&o i-f, ±ia^sj»s: (iv) k^tj:}^ s£ (D -c^sti-Mt^^o 

S (17) 0«^£fcoft^£]fJHcfflv^ Ztittm&m&&k!mL*)i'>* 
?Mk£fiV> S (13) ? Mm^m&Ltzfe, »tt^nr>^J 

**v»»i*«^^ ^MbsatMsa-rsit^j: 19, ^ (14) fc^sftatt^^j* 

[0 0 3 6] 

^<7)l^> «#JS^^<h LTI4, n-B u L i , s-BuLi, t- B u L i 
^rttVf^At**, T^^^J/'JA?? Ki^tt^^v^Asai, Li [t 
-Bu 2 ZnTMP] (TMP : 2,2, 6, 6-7- h^^f^^'J v>) £ t^SJ&T - Mg 
#*a^J4n-BuL i/tert-B uOKiS-^^l^ffl-e^io £0-5^ sec-BuL 

[0 0 3 7] 

4 jfcW^H^n^rtaifc LTfi, I CHjCHj I , I,,Br,,ICI ,NIS,N 
BS,BrCH 2 CH 2 Br,BrC 1 2 CC C l 2 Br ,$tzl$B r F 2 C CF 2 B r % 

[0 0 3 8] 

Jfrn,^* ? MtMb LTIiMe, S nC 1 ,Bu,SnC 1 ,Ph s SnC 1 ,R 3 
S i C 1 ,R 2 S i (OR)C 1 ,R S i (OR) 2 C 1 ,S i (OR) 3 C 1 ,R 2 S i F 2 ,RS i F 
3,B(0R) 3 ,Ci P r 0)B(-0CH 2 CMe 2 CMe 2 CH 2 0-),C 1 B(NR 2 ) 2 ,MgC 
l 2 ,MgBr 2 ,MgI 2 ,ZnC 1 2 , Z n B r 2 , Z n 1 2 , $ til* Z n C 1 2 (tJnen)& 

(IS Ln Jd&*>Rtt7/l'* /W3!f o 
[0 0 3 9] 

tt^T, * (4) ^Sft**ft$agL#tf*^trfc5Wfc#fc (E-£H$) ©MCo^ 
[0 0 4 0] 

^ (13) &&v>(i:£ (14) ^S*L4W1^**oaWW*SrK«-»-ffl^j5:-y^->l' 

zkK£y), mmLfzd: (7) - (12) T*B2ti&*;~?~k<D&m&fc*&i&-r&z. 

[0 0 4 1 ] 

[*MW 1 ] 
[0 0 4 2] 

#£jfcm<7>#£-J«;**-A*, islTWR^ (V) ^UslT^to 
[0 0 4 3] 

**Jfc, ^ (1 5) J-T^SitiJEWk^O— LTO, kTJ^[2-.C^h*5/-^ 

^ (V) Clo'v^T^tS, 
[0 0 4 4] 

^b^lb (5.50 g, 13.9 rrmol)c7)vx.^;Vai-x^Y§^(280 nDUn-yf ^'Jf") 
A/^*-39->»«a.eM, 18.6 mL, 29.8 rimo!)*-, - 3 5 JK"C«T LTJjBit^o -30° C 
^t>-25° CtiBJR*«*'fl:* , f»4l*HH»f Lfcflt, KJC#«H(N,N- yxf;vr 5 y ) 
y^fHnny7>(5.0g, 30.2 nrnoD^-25 ° Cc 5 frmfrlfXffiT Ltz 0 
[0 0 4 5] 
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, ju^-)VT)^^-^0.7 mL, 63.4 rnnol)^ J;^>fbT>^-^A(0.40 g, 7.5 rrmoD£ 
[0 0 4 6] 

^^tt^ii'^fe^^n 'J y;v*5A?DYf^5 7^ -0-00-200 mesh, 5/1 hexane/A 
cOEt)H«t V)%m-f2>Z t K£ V)s ittfe2ba C5.85 g, 13.2 mrcV*&&mfct LT 
JM9 5%t#^ii^T"l^ 0 (V) 

[0 0 4 7] 

[it 7] 



1) p-BuLl 




1a (R 
1b (R 



LiorLiNapfr 
THF, rt 



2) (Et 2 N)Me 2 SlCI 

3) EtOK/NH 4 CI 





XMe 2 Si 

2aa (R = H, X = OB) 43% 
2ab R = H P X=H) 66% 
2ba (R = OMe, X = OB) 95% 
2bb (R - OMe, X= H) 93% 
Me Me 



1) s-BuLi ^ 
.2) ICH 2 CH 2 I 



Me Me 



3a (R= H) 53% (use UNaph, torn 2ab) 

61% (use Li, from 2aa) 
3b (R = OMe) 72% (use Li, from 2ba) 



(2-BHexyI) 




MeO 



(2-EtHexyI)0 




PcKPPh^/Cul 
tduene//-Pr 2 NH 




5 82% 



[0 0 4 8] 

&t>tltzU&3%!)2 b ^(DWmU^U NMR . 13 C NMR > 29 S i NMRttftlf 
[0 0 4 9] 

X H NMR (CDC 1 3 ): 8 0-48 (s, 12H), 1.20-1.24 (m, 6H), 3.72-3.79 (m, 4 
H), 3.82 (s, 6H), 6.90 (dd, 3 = 2.4 and 6.0 Hz, 2H), 7.12 (d, D = 2.4Hz, 2H), 7. 
56 Cd, 3 = 8.4Hz, 2H) 0 

[0 0 5 0] 

13 C NMR CCDC 1 3 ): 8 0.72, 18.67 , 55.15 , 58.75 , 92.73, 113,66, 117.38, 
129.26, 131.60, 135.88, 160.21^ 
[0 0 5 1 ] 

29 S i NMR (CDC 1 3 ): 8 6.46 0 
[0 0 5 2] 

Anal. Calcd for C 2 4H 34 0 4 S i 2 : C, 65.11; H, 7.74. Found: C, 65.37; H, 7.79 

±|£RJS^: (V) K7fi-tm<D&f&mk LT<7X e*[2-(aL^5/y^;v->ij 
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[0 0 5 3] 

, 4 3 %"C*ofco 
[0 0 5 4] 

#f,^:lW2aa<7)tttM 1 H NMR , 13 C NMR , 29 S i NMRKT**i 
[0 0 5 5] 

l H NMR CCDC 1 3 ): 8 0.52 (s, 12H), 1.21-1.25 Cm, 6H), 3.75-3.82 Cm, 4 
H), 7.33-7.40 Cm, 4H), 7.53-7.58 Cm, 2H), 7.65 - 7.68 Cm, 2H) Q 
[0 0 5 6] 

11 C NMR CCDC 1 3 ): 8 -0.88, 18.62, 58.87, 93.19, 127.37, 127.98, 129.2 
8, 131.90, 134.26, 140. 42,, 
[0 0 5 7] 

29 S i NMR CCDC 1 3 ): 8 6.59 0 
[0 0 5 8] 

2kK^ ±fERJEa£ (V) K^-fZ bKjfciDMt LX<D, [2— C-J* *f-)\/ s s U ;i/)— 5 
[0 0 5 9] 

ik&%9l b C2.87 g, 7.25 rrmo"l)GD vjcf-;va.-r JP$&?fcC145 mL^n- 
A/^t^*$a.6M, 9.7 mL, 15.52 imol)£, - 3 5 JfCSST Lfeo 
3 5J^K^£^&^4l^M«L*:flU vp< ^/p* n a > C2.5 m 

L, 22.5 nrnol)£-7 8J£-CtDx.*:o ^LX> RjBS^®**9>o < *) tffi^T^L^: 

[0 0 6 0] 

»j|KJ:i5^iF*4rKf*Ufc4k, »«[*«EET"T?«IBi-* £ t KJ: *) , §1^2 bb C 
2.38 g, 6.71 rrmol)£fitL@#fc LTJR^9 3 96T?IM> £ fco *§ S> ftfc I 2 

bb^ttt^H NMR , 13 C NMR /'Si NMR KT^*IWM5eU Zflh 

[0 0 6 1] 

X H NMR CCDC 1 3 ): 8 0.42 Cd, 1 = 3.9 Hz, 12H), 3.82 Cs, 6H), 4.59 Cm, 2 
H) , 6.89 Cdd, 1 = 2.4 and 8.1 Hz, 2H), 7.08 Cd, 1 = 2.7 Hz, 2H), 7.46 Cd, 1 = 8. 
1 Hz, 2H) C 
[0 0 6 2] 

1J C NMR CCDC 1 3 ): 8 -3.42, 55.18, 92.45, 113.79, 117.22, 129.90, 130. 
91, 136.11, 160.18 o 
[0 0 6 3] 

29 S i NMR CCDC 1 3 ): 8 -17.38 0 
[0 0 6 4] 

Anal. Calcd for C 20 H J6 O 2 S i 2 : C, 67.74; H, 7.39. Found: C, 67.47; H, 7.25 
[0 0 6 5] 

±sbsjs* (v) K^-tz hKm<Dmt lto, trxc2-c->v^^v";;v)7^ 

^]7-bfV>(2 a b^o^Tl^-T&o 4t&b2 a b »i, ±*Lfcft^ll2 b b<7) 
[0 0 6 6] 

1 H NMR CCDC 1 3 ): 5 0.46 Cd, 1 = 3.9 Hz, 12H), 4.59 Cm, 2H), 7.30-7.40 
Cm, 4H), 7.53-7.58 Cm, 4H) 0 
[0 0 6 7] 

1J C NMR CCDC 1 3 ): 8 -3.65, 92.88, 127.50, 128.75, 129.15, 131.62, 134 
.63, 139. 78 0 
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[0 0 6 8] 

29 Si NMR CCDC 1 3 ): S -16.58 c 
[0 0 6 9] 

Anal. Calcd for C lg H 22 S i 2 : C, 73.40; H, 7.53. Found: C, 73.40; H, 7.53. 

*§bm<D&Bmftt LX<D2J-VJ h^r->-5,5,10,10-x r 9 * 5,10- v v 9 

-5,10-vk Kn>f ^tV [2,1-aH >^>C3 bJtftfeWto^T, ±fEKj£5£ (V) 

[0 0 7 0] 

f T\ b a C0.92 g, 2.07 rmol) 33 J: J/U A C0.06 g, 8.7 rtmo1)coig^ 

iCTHF (85 mL)£tinx_ 5 B#W^S"eti^ L£ 0 *jD*.fc«L 
jvx-f^^fflV'TlttiL^ #^*Lfc^«JB^**^^-r Ji'JBSr^TlcStK-^^^V'J' A 

[0 0 7 1 ] 

M-^^^&SfeiSISrfr d ZbK£ *K 0.53 g (1.50 rrmol)<9 1 » 3 b 
[0 0 7 2] 

X H NMR (CDC 1,): d 0.43 (s, 12H), 3.84 (s, 6H), 6.74 (dd, 3 = 2.4 and 
7.8 Hz, 2H), 6.85(d, 3 = 2.4 Hz, 2H), 7.47 (d, J = 7.8 Hz, 2H) C 
[0 0 7 3] 

13 C NMR (CDC U): S -3.14, 55.25, 110.21, 112.28, 131.19, 132.98, 151 
.30, 161.46, 164. 79 G 
[0 0 7 4] 

29 Si NMR (CDCU): $ -1.78 0 
[0 0 7 5] 

Anal. Calcd for C 20 H J4 O 2 S i 2 : C, 68.13; H, 6.86. Found: C, 67.97; H, 6.86 

^Jtl-^^T-rtMjn^'fk^liJ; ^*^<7)«#l4-i: LT^)5,5,10,10-x r 7^ f- 
;v-5,10-^v9-5,10-^t: Kn^f >r-V [2,1-a]^ >x>(3 a )£#£F!lHov>T, 
±ISM^ (V) Cl^'IftTl^lt^o 
[0 0 7 6] 

$T> A (132 mg, 19.03 mrcD^ J: 0=^ 7 9 V >(2.44 g, 19.04 nrno~l)c9THF 

?§7ft(15 mL)^^fi-e4^M^-r&itHct 19, 'Jf ^Af7^ V- K^IULto £ 
<Dmm-ttLT, mm<D^m2 a b (1.40 g, 4.75 rmoDcoTHFiiaO mL)£^S 
TiDx.^ f Wt> 1 0 B#M3tJ$£^tfco 
[0 0 7 7] 

•^^MffiT-r^*L^m, mh*itzm,-&m^? vvkjvj**^^ 7fmm*mMK± 

X-%m-r&Z.ti<zjLV) , 0.87 gc7)ffl^!i/^#7to £ > J: "9 S^iHT & d £ 

HJ: 19 0.73 g (2.51 mtol)<7?l&tj£}&!i£i3 a £HI^5 3 %T-tefe^ B a H t LT#7t 0 
[0 0 7 8] 

4*:, ^^t^3 ali> M^b^t) 2 a a£ffl^\ ±fBlb^#J 3 b <V&f&T~ULtz 
^fflv^itt:J:ottM-C^I. 0 ^<7)li^c7)ItZ^{i6 l%-e&o£ 0 
[0 0 7 9] 

'H NMR (CDC 1 } ): 6 0.45 (s, 12H), 7.17-7.39 (m, 6H), 7.54-7.57 (m, 2 
H) e 
[0 0 8 0] 

13 C NMR (CDC 1 3 ): d -3.42, 124.65, 126.23, 129.94, 132.06, 140.48, 14 
9.42, 163. 67 Q 
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[0 0 8 1] 

29 S i NMR (CDC 1 3 ): $ -0.75 o 
[0 0 8 2] 

Anal. Calcd for Ci 8 H 20 S i 2 = C, 73.91; H, 6.89. Found: C, 73.72; H, 6.86. 
«&>T, M^tltftt LT02,7-y 3- K-3,8-ypt r 5,5,10,10- x 

h 9^^^-5,10-v?->7-v->7-5,10--yk Kn>f >fV [2,1-a]^ V-r*>(4 )£# 

fcwifcwr, ±sesjeBS: (v) nafe-^-SJSiTKSiWi-ao 

[0 0 8 3] 

*&JK, lk&ys3 b (0.20 g, 0.57 mno"l)GDT H Fv§7&(7 mQKsec- Tf-^V f-^ A 
/->^n/s4r-9-^/^^-9-^^C0.98 M, 2.4 mL, 2.35 imoD£- 7 8 Jg-eMT Lfco 
[0 0 8 4] 

±fa*ffiSr-7 8JR^P>-2 5 rife* K#fiL£5$ s <b 8 PWWflB* L fclk RJS&i&ft 
i:l,2-y3- K^-^XO.67 g, 2.4 mno1)<7)THF (5 mL) 5 SHWaNtTfllT L 

[0 0 8 5] 
[0 0 8 6] 

K£*)m&Ltz 0 7Fm®tLX&htltcmfo*^>^>frt>W&M i -t2>c\kK£y), 47.2 
mg (0.78 rrmol)co gftjfe 4 ^^H-fe^*<t LTIKH 7 1 1 *:<, 

[0 0 8 7] 

1 H NMR (CDC 1,): $ 0.44 (s, 12H), 3.92 (s, 6H), 6.72(s, 2H), 7.89(s, 2 
H,) 0 
[0 0 8 8] 

1J C NMR (CDC lj): $ -3.24 , 56.18 , 84.39, 108.30, 133.70, 142.39, 151. 
31, 159.59, 164. 34 0 
[0 0 8 9] 

29 S i NMR (CDC 1 3 ): d -0.80 o 
[0 0 9 0] 

m^X, 5,10-^->9-v->v-5,10-vt: YuJ >fy [2,1-aK >t*> 
fc-T^). *Hil:lStf LT©*M#T^S, *''J [(3,8-vV h*>--5,5,l 

0,10- f f7^f)V- 5,10- v 9 - 5,10- v t: Kn -f > fV [2,1-aM > x > - 3,7- 
co- [2,5- tr* (2- * v n * > -if v - 1,4- *;xf — ( 5 ) 
*>-&J*<3M*, ±IERj£S; (V) ^ilLTJ^TC^tSo 
[0 0 9 1 ] 

lf> Itra^-fk-fr* 4 (50 mg, 0.084 rrmoIX 1,4- 1£t;(2-.i.^;w^ vn^fvO-2, 
5- *;xfzM^-fe' >(32 mg, 0.084 nmo"]X ff7^(F'J7i-;V*77-f >)^7 
v^A(0) (9.7 mg, 8.4 rrniol), £ J: tfa «MWH(3.3 mg, 17.22 nrno"l)c7) 3/1 MVoiy/ 
vW V 7"n tf ;VT 5 y (3.5 mL)^<0^M*, 6 0ftt4 8 Ltz 0 
[0 0 9 2] 

K5% NH 4 OH*iiF?ft*J:O f fiSlAilWc-Ci5ls»U fficSh?^*-:^ Afc «fc ijffiflkUfco 
[0 0 9 3] 

pt ?/-;v<fc 19 WitJBS *K 50 mg^B^ 5 SrJtfe^t LTW 

8 2 % £ t i) % X % tz 0 
[0 0 9 4] 

l H NMR (CDC 1 3 ): S 0.47 (s, 12H), 0.89- 0.99 (br m, 12H), 1.34 (br m, 
16H), 1.80 Cbr m, 2H,), 3.98 (br m, 10H), 6.82 (s, 2H), 7.04 (s, 2H), 7.67 (s, 2 
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H) 0 ^frTMZtfVA^UymnGPCK* Z<D¥-&frf-*lt (Mn) 

«\ 37,500T^o^ 0 

mmm 2 ] 

[0 0 9 5] 
[0 0 9 6] 

I^tLT^ i,4-if^[C2-rD^-7^-;v)^^--;v]-2,5-vyn^^ 
[0 0 9 7] 

it^H, l,4-/7n€-2,5-y3- F^^-tf > 0-.15 g, 2.35 rrniol), -^btf^Ch 
i;7.x-^7 7^M?-y')Aai) C33 mg, 47 rnnolX £ «fc tf? 3 "Mfcfl OS mg, 95 
rnno1)c^3/l f^xy/h'jxf ;V7 5 >02 mL) oil-git^ K # L"^ 2-7'n^-l-x 
•f-x-jV^y-tfyOO mg, 4.98 itido1)(7)3/1 h JVx. f 'J x-^-Jl/T ^ >(9 mL)^#^^^S. 

[0 0 9 8] 

S&5£ (VI) 
[0 0 9 9] 
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Mb 8] 




6 



I 




tMe 2 OEt 



1) t-BuLi 

2) (Et 2 N)Me 2 SiCI 

3) EtOH/NH 4 CI 

AM e 2 OEt 




^ // — X _J 

EtOMe 2 Si EtOMe 2 Si 
7 47% 

LiNap 




/ n 
Me Me 



Me Me 



8 91 % 

[0 10 0] 

1.17 g (1.97 rrniol)GQ!ift!$f6 £fi<fe@#<t LTJK^8 4 %-C#& £ <h;6nr£ £<> 
[0101] 

X H NMR CCDC 1 3 ): $ 7.20-7.35 Cm, 4H), 7.59-7.65Cm, 4H), 7.83 (s, 2H) 

O 

[0 10 2] 

1J C NMR (CDC 1 } ): $ 90.81, 95.00, 123.57, 124.47, 125.59, 126.40, 127. 
02, 130.15, 132.54, 133.66, 136. 34 0 
[0 10 3] 

Anal. Calcd for C 22 H 10 B r< : C, 44.49; H, 1.70. Found: C, 44.42; H, 1.54 0 
[0 10 4] 

SE^T, ±U1t&®6 £fflv>T. &&*mfot LT(7)2,5-tf^[[2-(^ Y^-yV^^ 
)Vy "J )V) 7 i - flO Ji^ - ;v] - 1,4- if* (.x h ^ =y =y * ^-)V-y 'J )V)^ > -if > (7 
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[0 10 5] 

tt\ it&ms (0.50 g, 0.85 rrmol)<7)T H Fv§^C35 mL)H^LT, tert- ^f- ;U >J 
f^V^>^> tfS(l-6M, 4.3 mL, 6.88 rrmol)£ - 7 8 J^-C^T Lfco 
8 JK-C 2 nmffiW L fcflL RlSfi^K) (N,N— yxf^75 7)y^fHnn->7 > CI. 
3 g, 7.84 tmoD^inx., 1 0 B»IHl5&»»tTM4 -??#mLft7& s £>ig# Lfco 
[0 10 6] 

•£<7>f&, )V(X mL, 17.13 mnoD^ J: O^-ft T > ^ — •> AC23 mg, 0.43 m 

mol) ^UPx., MTM 4B»WHJ»PLfco 5JSS^»Sr«JET»«IL^:^ v'xfiVx- 

[0 10 7] 

iI?:lET«iL, -> U * *7A^07h^7^- C5/1 hexane/EtOAc)^ J: 19 
«fc > 272 mg (0.40 rmol)0 1 flMfc#& 7 £M 4 7 %Ti&|tfe @#£ LT#& £ £ rt s -C 
[0 10 8] 

l H NMR CCDC U): 8 0.53 (d, J = 1.8 Hz, 24H), 1.22-1.27 Cm, 12H), 3.7 
6-3.83 (m, 8H), 7.32-7.41 Cm, 4H), 7.56 Cm, 2H), 7.68 Cm, 2H), 7.85 Cs, 2H) 0 
[0 10 9] 

13 C NMR CCDC 1 3 ): $ -1.03, -0.85, 18.67 , 58.87 , 58.95 , 93.42 , 94.90, 
126.76, 127.50, 127.80, 129.28, 131.96, 134.28, 137.65, 140.63, 141.39 D 
[0 110] 

29 Si NMR CCDC1,): S 6.29 , 6. 36 c 
[0 111] 

±SE'fk#«7*fflv>T. ^Ii:i4ti#ftat<0, 5,7,12, 1A-T h 7 =y 
<7-V4 yrJ [3,2-b:3,2-h]Cl,5- >'H Kn-s-^v^-b» C8 )<0&fSM*%m* 

o 

[0 112] 

«J^-^AC81.2 mg, 11.70 mno1)j3 X Zfi~ 7 9 V > CI. 50 g, 11.74 mnol)<7)T H F ^^C 

20 fflL)Sr^ja-C4l*W4J!H^-r*ifc «t *) l Jf-)At7V3'^ K*lHfiELfco iCiSit 
fcttU *t#®7 Cl.OOg, 1.46 irmol)<7)THF^C6 nOfcMTinx., 5^WS# 

[0 113] 

C 1 ^v>TMltfe|c^^L> fER-J- h 'J fAHJ: >j«a»Ljt 0 

[0 114] 

-C5/1 hexane/EtmOHi lj fiUM"* t fc J: lj , 0.68 g C1.33 rrmol)^ g ft&lftfe 
[0 115] 

'H NMR CCDC S 0.49 Cd, 3 = 3.3 Hz, 24H), 7.18-7.39 Cm, 4H), 7.47 

Cs, 2H), 7.57 Cm, 2H) 0 
[0 116] 

15 C NMR CCDC 1 3 ): S -3.35, -3.30, 124.52, 126.12, 128.39, 129.97, 13 
2.04, 140.48, 142.99, 148.04, 149.62, 163.00, 163. 80 o 
[0 117] 

29 S i NMR CCDC 1 3 ): S -0.90, -0.60 o Anal. Calcd for C 30 H 34 S i « : C 
, 71.08; H, 6.76. Found: C, 71.31; H, 6.78 0 
[0 118] 
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&UV-visiblei&l|2^^ h^K&^X, 1"k<£^3 a £ X WK&VB 8 ORJKM^&SJi 
N tL-PtL360 rcnjs J: £7424 nrrc& o 7c c 
[0 119] 

[0 12 0] 
[0 12 1] 

*^Ko#^S%S«-*^#^Ji> «rfiaw*»ft-r*fc*K, Tieo^: (1) 

[0 12 2] 




(1) 



[0 12 3] 

K (1) 4>> R\ 33J:C/R\ H, ^tlfilMK, TRUST-, T^fl'S, 7^3* 
4r^ f 7'J--lV7;V3 4r->i, 7 , ;-;V7;V ;i riVf-tl, 7'J-^7^^"JVS, 7'J 

N R*fi, Tfc^il^, t;w^jvS, t;w#;w^^-*, 7U -)U7;i^;vX, 7'J-W 

7'J-;V7i^W$, 7 , J~^7JVy-;vS, 7'J-^7M^^, 7^3 

Jft3££jj*U m ii 1 ~5 0<DiM*t *) , niiO ~4colil££&] *l*fl:#f&*# 
[0 12 4] 

[0 12 5] 

rmti 1 ~ 5 OwmZk «9J mtflfrh5 0 i"C<7>S»<^#tL^^K5E? 
Sii^U rnfct0~4<?>fil£i:&j M\ n>6 ? 0 4 t tW£8to#*LjW-8SSE 

[0 12 6] 
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[0 12 7] 

±tz%mmmnM9L^Wtfmx^ mt^t^mi^ rm<D^ (2) 

[0 12 8] 

[it 1 0 ] 




(2) 



[0 12 9] 
[0 13 0] 

) 

[0 13 1] 

Mb 1 1 ] 




[0 13 2] 

K (3) R\ i3io f R 2 (±> -eti-efua&fc, tK^M^, t;v^jv^, r^n*^ 

'J - )VT 7 l J-JV7^-^S, 7'J-;V7^-;Vi^, 7^3^i/l 

, 7'J-H^ry$, 7'J-JV7JV3^yS, T^V^, tj|7 5yl, ffift^ 'J ^36, 

[0 13 3] 

*&m<n2hKm<v&mmm ft it > mnmm^m^-r^tztbK, rtz& 

(4) 
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[0 13 4] 

Mfcl 2] 



1 




(4) 



[0 13 5] 

K (4) 4", R\ fcJrtfRMi, ^ttW^iin, tR^M-T-, t;v^;^, 7;vn^-> 

^, T^^r^f-^S, TU-^S, T';-^^^^, T'j-^f-^, T X )-)VT)\<* 

lffi<^im*, 7y^7;v^JVl, £*:{i^nr>Ji»^£^U 
ifc, R 4 (i. 7;^^y|, T'J-;v;*3r^, 7'J-^7il/3^yi, 75/1, S 

[0 13 6] 

[0 13 7] 

[0 13 8] 
lit 1 3 ] 




[0 13 9] 
[0 14 0] 
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[0 14 1] 
[it 1 4 ] 




(6) 



[0 14 2] 
[0 14 3] 

±M&Vm$m * *»#«*m-Ctt, mrfEl:iiH*Ji> ??>K, TIB^^ (7) , (8) 
> (9) > (10), (11) > (1 2) 

[0 14 4] 



[it 1 5 3 



-Ar 2 



-Ar s 



-Ar 5 



(7) 
(8) 

(9) 
(10) 



-Ar 4 



-X 4 - 



(11) 



X 5 (12) 

[0 14 5] 

[St (7) ~ (12) <K A r 1 > Ar ! , A r\ A r\ A r\ iSitfA rU±, Ztl? 

, x\ x\ x\ x\ isi^xMi, -ett-rtt^jin, -cr 4 = cr s -,-c = c-, 

-N (R 6 ) -,-B (R 7 ) -,ttzli- (S i R 8 R') q-£^U R 4 £ J: tf R 5 fi, ^ 

tL-Fti^3iH> ^m^-, y;i^;v*, T'J-;i^, lm^mmWM, *)i>tf*is)v&, 

^;li->77l^U R\ R\ R\ fc^R'tf. 
tR^ST", T^^S, T';-;V*. 1«<7)^^, ifcli7'J-iV7^^1 

[0 14 6] 

?ib^±IS^^ibSK?tL7t-o(7)^i9igL^^-^!>^<ttcj: 19. ±Uk^<DM^ 
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[0 14 7] 

Tlfiit (13) 
[0 14 8] 
[it 1 6 ] 



1 




(13) 



[0 14 9] 

[5* (13) <K R\ £J:0*R 2 };S\ **l***l#lfcH, zfcffclS^, 7)V^)Um, T)Va* 
, ttz, RUi, T^^^=y^, 7'J-H#-/I, TV -;VTJVn^->^, 7^yS, 

m^mm^m-t^>w^^L, m(±o~5 o^mzt 19, y\ ^^y^ ^ti 

-eti^iiH. 'Jf^A, th'J-f A, ^nyyfb^^y'i'A, ^^^v^i. 

o 

[0 15 0] 

n;H s t^T, ±m<7>mtitzm±* x ^^m^^^.t^x^^ 0 ± 

[0151] 

tztbK, nest (14) 

[0 15 2] 
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m 1 7 ] 




(14) 



[0 15 3] 

[it (14) <K R\ jsiLFRMi. ftif'tiiSi:> *#J^T-, t;v^^4, T)va* 

TJV^r^f 1 -^, T'J-^, T'J^W^v'S, TV ~)^^&, T V ~ )VT )V 

-;i/T)i^~;i^, 7571, y'J^l, W.WyV)^, y'JW^yS 

, )ix^-^->l, \m<r>%MMMM, yyitT^^)^, ttzii^uyy^^L 

IH7^S, a^v';^, ■R&v-'J H^yl, ^nyyg^, MJ7)V;tnMf-)V 

^i4-fb»^^-r^.s^^L. m^o~5 o<Dimt y), y\ ^xx/yu±, 

■ZrinM&K^ An^y^, ^uyylk^ry^yv^, T)v*)v-?y^^y^ a, ^nyy 
[0 15 4] 

±iE^^j;tL{f, ^ (i) <k (4) x^ztiz>nm.*m-t&ik&%!)<7>m&Ki$, 

*)\< ?MkK£ *9 5t (13) H^£*i&->*^ ?Mt^ti^t&i t^-C§S 0 £ 

5t (14) l^^^^^^tlK^J: <££Klfirr&-<hrtWit£t&o*:o 
[0 15 5] 

^0±, S (13) *AVW4S (14) T^?tL^-Bf^^^-r^^#^S^-^fflV^ 
fc. -?-ttg#<7>> &;*>^fi, ^ (7) ~ (1 2) K^i-=):^&'tee7>- : Ey"-7-<hc7># v:/'; 

t> (S^fr) SrJR^«t < £56MM> £ 
[0 15 6] 

TIEst (15) 
[0 15 7] 
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Mb l 8 3 




12 1 

SiR R Y 



12 2 

.SiR R Y 




SiR 1 R 2 Y 2 



1 2 1 

SiR R Y 




(15) 



n 



m 



[0 15 8] 



+yi, t;v^jv^^^, 7'J-^*->S, tv-ji^**, v<;;w*, ity'J;vS 

itm/*)^, 4fci±^n^>JK-?Srj5?u R 3 ti> tRSSIhS t/MtJv£, t;v^;v^ 
■=-^S, 7U-^7^-;vi J ?', 7;V3^vi, 7 , i-^^y|, 7'J-^7)V3^ 

t+t^'jyjl/i, 7U7H*I, 7^3^-/7;^^, 7;;V7*^ t S^;v7 
/w&fc £*<z>*;v >^14-f^s!l*^^ri-*fi^^L> mfi 0 ~ 5 0 <Dm*t*) , niiO 



(ItlB^ (13) (14) ) ij»$J:<#4ii:m4o 



[0 15 9] 



[0 16 0] 



[0161] 



[0 16 2] 



[0 16 3] 
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[0 16 4] 

<d & l t«* s *l* ^ £ *> o -e I* * < , # i ^ k mm-r ft 

?>«&B w -c, ^ * v> a * & M sit # * * „ 

[0 16 5] 

t o n k t % fl^rt«7cwawksi6 * Jiff s *"c# <b ttft <t <o-?$> ft o 

[0 16 6] 

^k^x^fto 

[0 16 7] 
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